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SUMMARY.
This thesis deals with various aspects of the chemistry of sulphonyl-
nitrosamides, a class of compounds of which the practical and theoretical
interest has not been realised before.
It is shown that there is a striking difference between sulphonyl-aryl-
nitrosamides (nitrosanilides) and sulphonyl-alkyl-nitrosamides. The
former are unstable and difficult to prepare, whereas the latter are
remarkably stable and readily accessible. Sulphonylalkylnitrosamides
undergo a variety of reactions which depend strongly on the conditions.
Three main types have been studied.
1. Alkaline decompositíon yíelding diazoalkanes.
p-Tolylsulphonylmethylnitrosamide is introduced as an excellent
starting material for the synthesis of diazomethane. It is readily prepared
from p-toluenesulphochloride, methylamine and sodium nitrite, is
stable at room temperature, has no toxic properties and gives high yields
of diazomethane. It has therefore notable practical advantages over
other starting materials, which suffer all from certain deficiencies.
In alcoholic potassium hydroxide - the most suitable medium - de-
composition takes place chiefly by ethylate ions, with formation of ethyl
p-toluenesulphonate (base catalysed alcoholysis). Only a fraction of the
alkali is consumed by direct attack on the nitrosamide and (at elevated
temperature) by saponification of previously formed ethyl p-toluene-
sulphonate.
The ethereal solutions of diazomethane prepared according to this
procedure contain alcohol. By variation of the method alcohol free
solutions and gaseous diazomethane can also be prepared.
From cyclohexanone and p-tolylsulphonylmethylnitrosamide, pure
cycloheptanone can be obtained conveniently without isolation of
diazomethane (modified Meerwein procedure).
The synthesis of higher diazoalkanes from sulphonylnitrosarnides has
little practical importance.
2. Thermal rearrongement and decomposítion.
In inert solvents sulphonylnitrosamides can thermally be decomposed
(90-100') at a measurable rate with elimination of nitrogen and for-
mation of alkyl p-toluenesulphonates. In order to establish the mechanism
of this reaction kinetic experiments were carried out in anisole, nitro-
benzene, decalin and chlorobenzene. The following results were obtained:
a. The rate of nitrogen evolution is little dependent on the solvent.
'the 
chemistry of sulphonyl-
h the practical and theoretical
ence between sulphonyl-aryl-
>nyl-alkyl-nitrosamides. The
lare, whereas the latter are
. Sulphonylalkylnitrosamides
d strongly on the conditions.
lkanes.
ntroduced as an excellent
Lethane. It is readily prepared
ne and sodium nitrite, is
operties and gives high yields
e practical advantages over
'om certain deficiencies.
most suitable medium - de-
ions, with formation of ethyl
lysis). Only a fraction of the
nitrosamide and (at elevated
sly formed ethyl p-toluene-
prepared according to this
of the method alcohol free
llso be prepared.
rnylmethylnitrosamide, pure




ln thermally be decomposed
nation of nitrogen and for-
er to establish the mechanism
arried out in anisole, nitro-
lowing results were obtained:
e dependent on the solvent.
97
b. Graphical evaluation indicates a strictly first order reaction.
c. Introduction of an electron repelling substituent (p-OCH3) in
the aromatic nucleus decreases the velocity; an electron attracting group
(p-NOz) has the opposite effect.
d. Higher alkylnitrosamides are more rapidly decomposed than the
lower members.
These observations are compatible with a mechanism involving intra-
molecular nucleophilic rearrangement into an unstable alkyldiazosulpho-
nate as the initial rate determining step. The diazosulphonate decomposes
spontaneously by a heterolylrc process into alkyl sulphonate and nitrogen.
All characteristics for intermediary (free) radicals are absent. The
decomposition is thus in marked contrast with the homolytic fission of
related acylarylnitrosamides.
The decomposition of sulphonylalkylnitrosamides XSO2N(NO)R with
R : CzH5, n-C3H7 and n-CaHe is complicated by important side
reactions (absent with R : CH:) viz.:
a. Alternative fission of the intermediary alkyldiazosulphonate into
olefin and sulphonic ocíd.
b. Denitrosation with formation of sulphonylalkylamide, under the
influence of acid originating from a).
In the presence of pyridine this reaction is completely suppressed.
3. Denitrosatíon.
Sulphonylnitrosamides act as nitrosating agents on various compounds
XH, with formation of sulphonylalkylamides and XNO. The latter is
only isolated if sufficiently stable under the experimental conditions.
The following observations were made:
q. Aromatic solvents are only slightly attacked in the kinetic experi-
ments (94.4" C.). Anisole is most vulnerable owing to the positive meso-
meric effect of the methoxy group. Nitrosoanisole is converted into a dye.
b. Secondary amines (piperidine, diphenylamine) aÍe smoothly
converted into their N-nitroso derivatives.
c. With acids the primary product is probably the nitrite e.g.
nitrosyl p-toluenesulphonate, which is easily decomposed by traces of
moisture with formation of nitric oxide (NO).
d. In alcohols, alkyl nitrites are formed at elevated temperatures.
Reaction in benzyl alcohol yields nitrous oxide (NzO) besides large
amounts of benzaldehyde i.e. more than one mol. per mol. of nitrosamide.
Primarily formed benzyl nitrite decomposes into benzaldehyde and
NOH. The latter doubles to hyponitrous acid, which decomposes partly
into nitrous oxide, another part oxidising benzyl alcohol, thus causing
the "extra" high yield of benzaldehyde.
No aldehydes are obtained from "pure aliphatic" alcohols.
